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* NOTICES * i , 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The paint resin constituent which comes to contain the saturation aliphatic series polyester polyol, 
(C) amino resin, and (D) block isocyanate of the polymer obtained by carrying out the polymerization of the 
polymerization nature monomer mixture which has a partial saturation double bond containing the polymerization 
nature monomer and carboxyl group which have hydroxy! and a partial saturation double bond, and the 
polymerization nature monomer which has a partial saturation double bond, and the shape of a straight chain 
which have hydroxyl at the (B) end. 

[Claim 2] (B) The paint resin constituent according to claim 1 which is that to which the straight chain-like 
saturation aliphatic series polyester polyol which has hydroxyl has alicycle structure at the end of a component, 
and does not include branching structure and ring structure in it. 

[Claim 3] (A) The paint resin constituent according to claim 1 or 2 whose hydroxyl ** 40-200, and the acid 
number is the resin mixture 4,000-100,000, and whose glass transition temperature 3-40, and weight average 
molecular weight are -20-60 degrees C for the resin mixture which consists of a component and a (B) 
component. 

[Claim 4] (A) The paint resin constituent according to claim 1, 2, or 3 whose mixing ratios of a component and 
the (B) component are 95 / 5 - 80/20 in weight ratio (A)/(B). 

[Claim 5] (C) The paint resin constituent according to claim 1 , 2, 3, or 4 which contains 5 - 30 % of the weight, 
and the (D) component for a component five to 30% of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a paint resin constituent. This invention relates to the suitable 
paint resin constituent for the coating for clear coats for fabricating the paint film which was finished especially 
in the automobile etc. and was excellent in engine performance, such as an appearance, acid resistance, 
abrasion-proof nature, resistance to contamination, and weatherability. 
[0002] 

[Description of the Prior Art] Although the damage by acid rain, like air pollution progresses and a forest withers 
in recent years serves as a serious social problem, there is a problem that a paint film is etched by acid rain or 
silverfish, discoloration, etc. occur also in the paint film currently painted in the automobile etc. Moreover, by 
friction with the collision with the sand under transit, dust, etc., a washing brush, etc., an abrasion tends to be 
attached, the paint film currently painted in the automobile etc. has become one of the causes of an appearance 
fall, and the demand of improvement in the abrasion-proof nature of a paint film is very strong. 
[0003] Some approaches are proposed in order to improve the trouble of such a problem (for example, refer to 
JP,62-32155,A, JP,2-242867,A, JP,3-1 72368,A, and JP,7-207223,A). However, with these techniques, although 
some amelioration is found by acid resistance and abrasion-proof nature, since the work is not carried out to the 
frame of the vinyl system copolymer used for a paint resin constituent at all, it is finished, and there is a trouble 
that an appearance and resistance to contamination are inadequate. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the paint resin constituent which can 
form the paint film which canceled the aforementioned trouble, and was excellent in acid resistance and 
abrasion-proof nature, and was excellent in a result appearance, resistance to contamination, and weatherability. 

[0005] 

[Means for Solving the Problem] That is, this invention offers the paint-resin constituent which comes to 
contain the saturation aliphatic series polyester polyol, (C) amino resin, and (D) block isocyanate of the polymer 
obtained by carrying out the polymerization of the polymerization nature monomer mixture which has a partial 
saturation double bond containing the polymerization nature monomer and carboxyl group which have (A) 
hydroxyl and a partial saturation double bond, and the polymerization nature monomer which has a partial 
saturation double bond, and the shape of a straight chain which have hydroxyl at the (B) end. 
[0006] 

[Embodiment of the Invention] As the hydroxyl used for the (A) component in this invention, and a 
polymerization nature monomer which has a partial saturation double bond, acrylic-acid hydroxyalkyl, 
methacrylic-acid hydroxyalkyl, those lactone denaturation objects, etc. are mentioned, for example. As acrylic- 
acid hydroxyalkyl, the carbon number of an alkyl group is mentioned for the acrylic-acid 2-hydroxyethyl of 1-6, 
2-hydroxypropyl acrylate, etc., for example. As methacrylic-acid hydroxyalkyl, the carbon number of an alkyl 
group is mentioned for the metallyl acid 2-hydroxyethyl of 1-6, 2-hydroxypropyl methacrylate, etc., for example. 
Moreover, as an example of the lactone denaturation object of said acrylic-acid hydroxyalkyl and methacrylic- 
acid hydroxyalkyl, lactone denaturation acrylic-acid 2-hydroxyethyl, lactone denaturation methacrylic-acid 2- 
hydroxyethyl, etc. are mentioned. In such hydroxyls and the polymerization nature monomer which has a partial 
saturation double bond, a weatherproof point to methacrylic-acid 2-hydroxyethyl is desirable. Said component is 
independent, or it is used, combining it two or more kinds. As for the blending ratio of coal in hydroxyl and 
polymerization nature monomer mixture including the partial saturation double bond of the polymerization nature 
monomer which has a partial saturation double bond, it is desirable that it is 1 - 45 % of the weight. 
[0007] As the carboxyl group used for the (A) component in this invention, and a polymerization nature monomer 
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which has a partial saturation double bond, an acrylic acid, a methacrylic acid, a maleic acid, a fumaric acid, etc. 
are mentioned, for example. The carboxyl group may exist as an acid-anhydride radical, for example, its maleic 
anhydride etc. is usable. Said component is independent, or it is used, combining it two or more kinds. As for the 
blending ratio of coal in polymerization nature monomer mixture including the partial saturation double bond of 
the polymerization nature monomer which has a carboxyl group and a partial saturation double bond, it is 
desirable that it is 0.5 - 5 % of the weight. 

[0008] (A) The polymerization nature monomer compound which has the partial saturation double bond of a 
component can be made to contain the polymerization nature monomer and carboxyl group which have the 
hydroxyl and the partial saturation double bond as an indispensable component, and the polymerization nature 
monomer which has partial saturation double bonds other than these other than the polymerization nature 
monomer which has a partial saturation double bond. As a polymerization nature monomer which has partial 
saturation double bonds other than the polymerization nature monomer and carboxyl group which have hydroxyl 
and a partial saturation double bond, and the polymerization nature monomer which has a partial saturation 
double bond For example, a methyl acrylate, an ethyl acrylate, butyl acrylate, Isobutyl acrylate, 2-ethylhexyl 
acrylate, Acrylic-acid tricyclo DESHIRU the carbon number of alkyl groups, such as acrylic-acid lauryl, — 
acrylic-acid alkyl ester [ of 1-20 ]; — the carbon number of cycloalkyl radicals, such as acrylic-acid cyclohexyl, 
— acrylic-acid cycloalkyl ester [ of 3-20 ]; — The carbon number of tricyclo alkyl groups, such as acrylic-acid 
tricyclo DESHIROKISHI ethyl and acrylic-acid tricyclo DESHIROKISHI propyl, the acrylic-acid tricyclo alkyl 
ester; methyl methacrylate of 5-20, Ethyl methacrylate, methacrylic-acid butyl, methacrylic-acid isobutyl, T- 
butyl methacrylate, 2-ethylhexyl methacrylate, Methacrylic-acid tricyclo DESHIRU the carbon number of alkyl 
groups, such as methacrylic-acid lauryl, — alkyl methacrylate ester [ of 1-20 ]; — the carbon number of 
cycloalkyl radicals, such as cyclohexyl methacrylate, — methacrylic-acid cycloalkyl ester [ of 3-20 ]; — The 
carbon number of tricyclo alkyl groups, such as methacrylic-acid tricyclo DESHIROKISHI ethyl and methacrylic- 
acid tricyclo DESHIROKISHI propyl, the methacrylic-acid tricyclo alkyl ester; acrylic-acid aminomethyl of 5-20, 
The carbon number of alkyl groups, such as acrylic-acid N-methylamino methyl, amino acid N, and N- 
dimethylaminoethyl, the acrylic-acid amino alkyl ester; methacrylic-acid aminomethyl of 1-20, The carbon 
number of alkyl groups, such as methacrylic-acid N-methylamino methyl, methacrylic-acid N, and N- 
dimethylaminoethyl, the methacrylic-acid amino alkyl ester; styrene of 1-20, Styrene monomers, such as 
vinyltoluene, alpha methyl styrene, and t-butyl styrene; A vinyl chloride, A vinylidene chloride, vinyl acetate, 
isopropenyl acetate, methacrylic-acid GURISHISHIJIRU, Vinyl derivatives, such as metaglycidyl acrylate, 
methacrylamide, and acrylamide; the dialkyl ester of partial saturation dibasic acids, such as maleic-acid dimethyl 
ester, maleic-acid diethyl ester, dimethyl-phthalate ester, and phthalic-acid diethyl ester, etc. is mentioned. 
[0009] In said polymerization nature monomer, it is desirable to use at least one or more sorts of polymerization 
nature monomers chosen from acrylic-acid alkyl ester, acrylic-acid cycloalkyl ester, acrylic-acid tricyclo alkyl 
ester, alkyl methacrylate ester, methacrylic-acid cycloalkyl ester, and methacrylic-acid tricyclo alkyl ester from 
the point of excelling in paint film properties, such as a result appearance of a paint film and weatherability. 
[0010] As for the amount of these polymerization nature monomers used, it is desirable to consider as 50 - 95 % 
of the weight among a polymerization nature monomer compound including a partial saturation double bond. 
[0011] (B) As straight chain-like saturation aliphatic series polyester polyol which has hydroxyl, the polyester 
polyol which can obtain aliphatic series or an alicyclic polybasic acid component from the condensation reaction 
of aliphatic series or an alicyclic polyhydric-alcohol component is mentioned to the end of a component, for 
example. As said polybasic acid component, an adipic acid, an azelaic acid, a sebacic acid, dodecane diacid, 
hexahydrophthalic acid, hexahydro isophthalic acid, a hexahydro terephthalic acid, methyl hexahydrophthalic acid, 
those anhydrides, etc. are mentioned, for example. Moreover, as said polyhydric-alcohol component, ethylene 
glycol, a diethylene glycol, propylene glycol, 1,6-hexanediol, neopentyl glycol, a glycerol, trimethylol propane, 
pentaerythritol, cyclohexane dimethanol, etc. are mentioned, for example. 

[0012] The blending ratio of coal of both at the time of carrying out the condensation reaction of aliphatic series, 
an alicyclic polybasic acid component and aliphatic series, or the alicyclic polyhydric-alcohol component is not 
restricted as long as the polyester polyol obtained has hydroxyl at the end. 

[0013] In the polyester polyol which has hydroxyl at the aforementioned end, the aliphatic series polyester polyol 
which includes alicycle structure from the point of excelling in the acid resistance of the paint film obtained, 
abrasion-proof nature, and resistance to contamination is desirable, and what does not have branching structure 
and ring structure is still more desirable. 

[0014] Moreover, it is desirable that the polyester polyol which has hydroxyl at the end sets number average 
molecular weight to 100-500 from the point that the paint resin constituent obtained gives a good paint film 
property, being referred to as 150-400 is more desirable, and being referred to as 150-350 is still more desirable. 
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[0015] (C) The'compo'und which is made to carry out addition condensation of the aldehyde to the amino 
compound, and is obtained as amino resin of a component, for example, the etherification amino resin which 
these compounds and lower alcohol are made to react and is obtained are mentioned. As an amino compound, 
benzoguanamine, a urea, a melamine, etc. are mentioned, for example. As an aldehyde, formaldehyde, an 
acetaldehyde, etc. are mentioned, for example. As lower alcohol, a methanol, a butanol, isobutanol, etc. are 
mentioned, for example. 

[0016] As an example of amino resin, melamine resin, n-butyl ether-ized melamine resin, isobutyl etherification 
melamine resin, methyl ether-ized melamine resin, etc. are mentioned, for example. In said amino resin, it is 
desirable to use n-butyl ether-ized melamine resin or isobutyl etherification melamine resin from the point of 
hardenability and abrasion-proof nature, said amino resin is independent — or two or more sorts are used, 
combining. 

[0017] (D) As block isocyanate of a component, the addition reaction product of the poly isocyanate compound 
and an isocyanate block agent is used. As this poly isocyanate compound, the poly isocyanate compounds, such 
as tolylene diisocyanate, xylylene diisocyanate, phenylene diisocyanate, naphthylene diisocyanate, a bis 
(isocyanate methyl) cyclohexane, tetramethylene dHsocyanate, hexamethylene di-isocyanate, methylene di- 
isocyanate, trimethyl hexamethylene di-isocyanate, and isophorone diisocyanate, and these adduct objects, a 
view let object, and an isocyanurate object are mentioned, for example. As an isocyanate block agent, for 
example A. phenol, cresol, Phenol system block agents, such as a xylenol, chlorophenol, and ethylphenol, Lactam 
system block agents, such as epsilon caprolactam, delta-PARERO lactam, gamma-butyrolactam, and beta- 
PUROPIO lactam, Activity methylene system block agents, such as an ethyl acetoacetate and an acetylacetone, 
A methanol, ethanol, propanol, a butanol, amyl alcohol, Ethylene glycol monomethyl ether, ethylene glycol 
monoethyl ether, Ethylene glycol monobutyl ether, the di ethylene-glycol monomethyl ether, Propylene glycol 
monomethyl ether, benzyl ether, glycolic-acid methyl, Alcoholic system block agents, such as glycolic-acid butyl, 
diacetone alcohol, methyl lactate, and ethyl lactate, Formaldehyde KISHIMU, the aceto aldoxime, acetoxime, 
methylethyl ketoxime, Oxime system block agents, such as diacetylmonoxime and a cyclohexane oxime, Butyl 
mercaptan, a hexyl mercaptan, t-butyl mercaptan, Mercaptan system block agents, such as a thiophenol, a 
methylthio phenol, and an ethyl thiophenol, Imide system block agents, such as acid-amide system block agents, 
such as acetic amide and a benzamide, succinimid, and maleic-acid imide, Imine system block agents, such as 
imidazole system block agents, such as amine system block agents, such as a xylidine, an aniline, a butylamine, 
and dibutyl amine, an imidazole, and 2-ethyl imidazole, methyleneimine, and propyleneimine, etc. are mentioned. 
Said block isocyanate is used combining independent or two kinds or more. 

[0018] As for hydroxyl ** of the resin mixture which consists of a (A) component and a (B) component, in the 
paint resin constituent of this invention, it is desirable that it is 40-200. Reactivity falls [ hydroxyl ] less than by 
40, the point constructing a bridge decreases, and there is an inclination for the water resisting property of the 
paint film which will be obtained if there is an inclination which becomes inadequate [ the abrasion-proof of the 
paint film obtained, solvent resistance and weatherability ] and 200 is exceeded to fall. Moreover, as for the acid 
number of the resin mixture which consists of a (A) component and a (B) component, it is desirable that it is 3- 
40. When the acid number falls less than by three, there is an inclination to become easy for the solvent 
resistance of the paint film obtained and a degree of hardness to fall and reactivity exceeds 40, the dissociation 
rate of the block agent of the (D) component falls, and there is an inclination which becomes inadequate [ the 
acid resistance of the paint film obtained and abrasion-proof nature ]. 

[0019] (A) the weight average molecular weight of the resin mixture which consists of a component and a (B) 
component — 4,000-100,000 — a certain thing is desirable. Since the amount of organic solvents required for 
dilution of the coating which will be obtained if there is an inclination for weight average molecular weight to 
become insufficient [ less than 4,000 / the endurance of the paint film obtained ] and 100,000 is exceeded 
increases, the solid of a coating becomes low and there is an inclination for the result appearance of the paint 
film obtained to be inferior. Here, weight average molecular weight is a standard polystyrene reduced property by 
the gel-permeation-chromatography method. 

[0020] (A) As for the glass transition temperature of the resin mixture which consists of a component and a (B) 
component, it is desirable that it is -20-60 degrees C. There is an inclination the paint film which will be obtained 
if there is an inclination for glass transition temperature to become insufficient [ less than -20 degrees C / the 
degree of hardness of the paint film obtained ] and it exceeds 60 degrees C becomes hard, and becomes 
inadequate [ abrasion-proof nature ], and a crack becomes easy to generate. 

[0021] (A) As for the mixing ratio of a component and the (B) component, it is desirable to be blended so that it 
may be set to (A)/(B) =95 / 5 - 80/20 by the weight ratio. It is in the inclination for hardening of the paint film 
which will be obtained if the (B) component exceeds 20 % of the weight by this weight ratio to fall, and the (B) 
component is in the inclination for acid resistance, resistance to contamination, abrasion-proof nature, and a 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/07/04 



JP,11-080662,A [DETAILED DESCRIPTION] 



4/8 ^— v 



result appearahce to fall, at less than 5 % of the weight. Since it is excellent in the balance of a paint film 
property that it is (A)/(B) =93 / 7 - 85/1 5 in a weight ratio, this weight ratio, has it. [ more desirable ] 
[0022] (C) As for the loadings of a component, it is desirable that it is 5 - 30 % of the weight to the total amount 
of (A), (B), (C), and the (D) component. (C) The loadings of a point [ reacting ] of a component decrease at less 
than 5 % of the weight, and when there is an inclination which becomes inadequate [ the solvent resistance of 
the paint film obtained ] and the (C) component exceeds 30 % of the weight, there is an inclination for the acid 
resistance of the paint film obtained to fall. Since it is excellent in the balance of a paint film property that it is 
10 - 25 % of the weight, these loadings have it. [ more desirable ] 

[0023] (D) As for the loadings of a component, it is desirable that it is 5 - 30 % of the weight to the total amount 
of (A), (B), (C), and the (D) component (D) There is an inclination for a reacting point to decrease at less than 5 
% of the weight, to become easy to yellow the paint film which will be obtained if there is an inclination which 
becomes inadequate [ the acid resistance of the paint film obtained, abrasion-proof nature, and solvent 
resistance ] and the (D) component exceeds 30 % of the weight, for the loadings of a component to be finished, 
and for an appearance to fall. Since it is excellent in the balance of a paint film property that it is 10 - 25 % of 
the weight, these loadings have it. [ more desirable ] 

[0024] In this invention, as the approach of carrying out the polymerization of said polymerization nature 
monomer mixture, the usual radical polymerization approach can be used and especially the approach is not 
restricted. 

[0025] In said radical polymerization approach, an aromatic solvent, ketones, an ester solvent, a chlorine-based 
solvent, etc. can be used as an organic solvent, for example. As an aromatic solvent, as ketones, toluene, a 
xylene, etc. are mentioned, a methyl ethyl ketone, methyl isobutyl ketone, etc. are mentioned, ethyl acetate, 
butyl acetate, isobutyl acetate, etc. are mentioned, and a carbon tetrachloride etc. is mentioned as a chlorine- 
based solvent as an ester solvent, for example. 

[0026] Moreover, in said radical polymerization method, organic peroxide, an azobis system compound, etc. can 
be used as a polymerization initiator, for example. As organic peroxide, benzoyl peroxide, dicumyl peroxide, 
dibutyl peroxide, etc. are mentioned, and 2,2-azobis isobutyronitrile, azobisvaleronitrile, etc. are mentioned as an 
azobis system compound, for example. 

[0027] On the occasion of a polymerization, after considering as mixture beforehand, you may add to the system 
of reaction, you may add to the system of reaction independently, and said each polymerization nature monomer 
may divide this mixture, and may add it to the system of reaction. 

[0028] The paint resin constituent of this invention can blend the - (D) component (aforementioned [ A ]) by the 
above blending ratio of coal, and can manufacture it by mixing with a conventional method using the mixed 
means of the usual coating. Moreover, polymers, such as an acrylic polymer, a polyester system polymer, an 
urethane system polymer, a nonaqueous distributed acrylic polymer, and a cross-linked-polymer particle, an 
inorganic pigment, an organic pigment, a cellulose, etc. may be contained if needed in the range which does not 
spoil the purpose of this invention in addition to the indispensable component of aforementioned (A) - (D). As an 
inorganic pigment, a titanium white, carbon black, etc. are mentioned, as an organic pigment, phthalocyanine 
pigment, azo pigment, etc. are mentioned and cellulose butyrate acetate, a nitrocellulose, etc. are mentioned as a 
cellulose, for example. As an approach of making these inorganic pigments, an organic pigment, a cellulose, etc. 
containing, the usual pigment-content powder approach can be used, for example. 

[0029] Moreover, the resin constituent of this invention may contain each additive, for example, an aluminum 
paste, a plasticizer, a dispersant, a pigment sedimentation inhibitor, a painted-surface regulator, a rheology 
control agent, an ultraviolet ray absorbent, UV stabilizer, the antioxidant, the curing catalyst, etc. if needed. 
[0030] The paint resin constituent of this invention can be diluted with an organic solvent. As this organic 
solvent, solvents for coatings of common use, such as an aromatic solvent, an ester solvent, ketones, and an 
alcohols solvent, are mentioned, and the ****** constraint which is the solvents which can dissolve the paint 
resin constituent of this invention and can be distributed is not received. 

[0031] Paint can be presented with the paint resin constituent of this invention according to the usual method of 
application. On the occasion of paint, it can paint using an air-spray-painting machine, an airless spray coater, an 
electrostatic-coating machine, a roll coater coater, immersion, a brush, etc., for example. 

[0032] Although it can also paint directly as it is on front faces, such as a surface metal base by plastics base 
materials, such as polyurethane, polypropylene, and a polycarbonate, iron, steel, aluminum, zinc and the alloy of 
this, phosphoric-acid iron processing, phosphoric-acid zinc processing, chromate treatment, etc., the paint resin 
constituent of this invention may be painted after performing an under coat. 

[0033] Stoving of the paint resin constituent of this invention may be carried out for 10-100 minutes at 80-180 
degrees C after applying to a base material. The drying time can be shortened by heating. Stoving conditions are 
suitably chosen in consideration of the deformation temperature of a base material etc. 
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[0034] - % '* 

[Example] Hereafter, although an example explains this invention to a detail, this invention is not limited to this.. 
In addition, in the following publications, the section and % show weight section and weight %, respectively. 
[0035] The xylene was taught so that the sum total might become the 250 weight sections in the 4 opening flask 
equipped with one to example of manufacture 12 condensator, a thermometer, a dropping funnel, nitrogen gas 
entrainment tubing, and an agitator, and it heated at 130 degrees C. Then, the mixture which dissolved in 
homogeneity the polymerization nature monomer mixture 500 section and the 2,2-azobis isobutyronitrile 10 
weight section which consist of a component shown in Table 1 was prepared, and it was dropped in 3 hours, 
keeping it warm at this temperature, and was kept warm at this temperature after that for 1 hour. Furthermore, 
the mixture which dissolved the 2,2-azobis isobutyronitrile 0.5 weight section in homogeneity was dissolved in 
the xylene 25 weight section, and it applied to said 4 opening flask for 30 minutes, was dropped at it, keeping it 
warm at this temperature, and was kept warm at this temperature after that for 2 hours. And said 4 opening 
flask was left and it cooled to the room temperature, the xylene was added so that the heating residue of a 
reactant might become 60% of the weight, and resin constituent (R-1) - (R-12) was obtained. 
[0036] examples 1-9 and the examples 1-3 of a comparison — other components were blended using resin 
constituent (R-1) - (R-12) obtained in said examples 1-12 of manufacture by the blending ratio of coal shown in 
Table 3 and Table 4, the conventional method was followed, each component was mixed and distributed, and the 
clear coating was obtained. By thinner (solution mixed by the weight ratio of a xylene / Solvesso 100=30/70) 
Dilute so that it may become 1 6 - 20 seconds / 20 degrees C by Ford cup **4, and it considers as a clear 
coating. After carrying out spray painting of the metallic base coating to 0.8mm steel plate in thickness which 
performed phosphoric-acid zinc chemical conversion so that the thickness of a dry paint film may become with 
15-20 micrometers, Spray painting was carried out, respectively so that the thickness of a dry paint film might 
be set to 30-35 micrometers by the wet-on sentiment in the clear coating of examples 1-9 and the examples 1- 
3 of a comparison, subsequently, printing desiccation was carried out after setting on two kinds of heating 
conditions for 120 degree-Cx 30 minutes and, and 140 degree-Cx 30 minutes, and the paint film plate was 
obtained. 

[0037] (Manufacture of a metallic base coating) Said metallic base coating consists of the next combination. The 
acrylic resin (Hitachi Chemical Co., Ltd. make, HITAROID02586E, 50-% of the weight article) 140 weight section, 
the melamine resin (Hitachi Chemical Co., Ltd. make, 221 or 60 % of the weight article of MERAN) 50 weight 
section, the aluminum paste (product [ made from Oriental Aluminum ], ARUPESUTO7640N, 65-% of the weight 
article) 15 weight section, the thinner (solution mixed by weight ratio of ethyl-acetate / toluene / Solvesso 
100=40/30/30) 180 weight section. 
[0038] 
[Table 1] 
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1) The Daicel Chemical Industries, Ltd. make, lactone denaturation and methacrylic-acid 2-hydroxyethyl 2KING 
The product made from INDUSTRIES, trade name FLEXOREZ Saturation aliphatic series polyester polyol of the 
shape of a straight chain which has 188, number average molecular weight 190 [ about ], and alicyclic structure, 
and does not include branching structure and ring structure (the following structure) 
[0039] 
[Formula 1] 

HDCH 2 -(][)- CH20^ C-CC&Jy- C- OCH2 -^H^-db^i 
0 0 

(n is one or more integers) 

[0040] 

[Table 2] 
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3) MERAN 220 (n-butyl ether-ized melamine, the Hitachi Chemical Co., Ltd. make, 70-% of the weight article) 

4) coronate 2513 (the product made from Japanese Polyurethane Industry — un yellowing — a mold block 

isocyanate compound, the isocyanurate object of hexamethylene dHsocyanate, and the 80 % of the weight 
article of heating residues) 

5) VESTANT B-1358A (made in Huels Japan — un yellowing — the isocyanurate object of mold block 

isocyanate and isophorone diisocyanate, and the 63 % of the weight article of heating residues) 

!0041] 

[Table 3] 
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[Evaluation] About the obtained paint film plate, according to the following approach, weatherability was 
investigated in a result appearance, initial adhesion, a pencil degree of hardness, a water resisting property, acid 
resistance, resistance to contamination, and an abrasion-proof nature list, and the evaluation result was shown 
in Table 3. 
(Result appearance) 

Appearance: The existence of the trouble (gloss dotage, shrinkage, a crack, separation, NIGORI) of a surface 
state was investigated visually. 

[0042] Gloss: 60-degree-C mirror reflectivity (%) was measured, and it asked for glossiness. 

(Initial adhesion) JIS The grid test method of K-5400 was followed. The line of ten every direction each was 
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drawn at internals of 1mm with the knife on the paint film, the cellophane tape was pasted up for the grid of 100 
pieces production and on it, the tape was removed, the number of the grids which remain on a paint film was 
measured, and the following criteria estimated. 

100: adhesion — fitness 51-99: — less than [ 50 ]: which is a little inferior in adhesion — the degree of 
hardness of the pencil at the time of a paint film beginning to get damaged estimated using Mitsubishi YUNI 
(Mitsubishi Pencil Co., Ltd. product) which is remarkably inferior in adhesion (pencil degree of hardness). 
(Water resisting property) after making a paint film plate immersed in 40-degree C warm water for 240 hours, the 
appearance of a paint film was viewed, and it came out, and evaluated. Moreover, adhesion was evaluated 
according to the evaluation approach of said initial adhesion. Appearance evaluation (viewing) 
O :-trouble-less ** : they are those with x:blister with a blister (adhesion) slightly. 

100: adhesion — fitness 51-99: — less than [ 50 ]: which is a little inferior in adhesion — adhesion scours with 
water the cleanser which is remarkably inferior (abrasion-proof nature), and puts it on the painted surface. And 
10 round-trip friction of the 500g load was applied and carried out, and a it top was evaluated based on the 
following criteria. 

O 0.5 cc of 10% sulfuric-acid water which produces gloss **** remarkably as compared with the initial gloss of 
x:which produces gloss **** as compared with the initial gloss of **:which completely produces gloss **** 
slightly as compared with the initial gloss of change-less 0:as compared with initial gloss (acid resistance) is 
dropped at the painted surface, and heat a paint film plate at 80 degrees C. : — It was left for 30 minutes, and 
after making it cool naturally, rinsing was performed and the paint film front face was evaluated based on the 
following criteria. 

O : — completely — trace-less O: — rinse a paint film plate front face lightly by sponge after exposing x:paint 
film dissolution (resistance to contamination) paint film plate with **:trace with a trace to the outdoors for one 
year slightly. The following criteria estimated the dirt degree of the paint film plate after this exposure, and the 
paint film plate before exposure. 

O x as which silverfish is regarded by the paint film plate before :exposure, the paint film plate before 0:exposure 
without a difference, and **:paint film that has a difference slightly : the gloss retention on the front face of a 
paint film of 2000 hours after (%) showed the result using silverfish and the sunshine weatherometer (the Suga 
Test Instruments Co., Ltd. make, WEL-SUN-HCH mold) with which discoloration is seen (weatherability) 
remarkably. 
[0043] 

[Effect of the Invention] The coating resin constituent concerning this invention contains the saturation aliphatic 
series polyester of the shape of a straight chain which has hydroxyl at the copolymer which has hydroxyl and a 
carboxyl group, and the end, and since it is carrying out the amount combination ****** of specification of 
amino resin and the block isocyanate as a curing agent further, it can form the paint film excellent in acid 
resistance, resistance to contamination, abrasion-proof nature, weatherability, and a result appearance. 
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